Searching PAX Page 1 of 2 

BEST AVAILABLE COPY 
PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 07-097917 
(43)Date of publication of application : 11.04.1995 



(51)lnt.CI. 



FOIN 3/24 

FOIN 3/08 

FOIN 3/18 

FOIN 3/20 



(21) Application number : 05-243001 

(22) Date of filing : 29.09.1993 



(71) Applicant : TOYOTA MOTOR CORP 

(72) lnventor : HARADA YASUO 

ARAKI YASUSHI 
HIROTASHINYA 
OBATA KIYOSHI 



(54) EXHAUST GAS PURIFIER OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To prevent drop of temperature during a 
standby period after regeneration of NOx absorbent 
is completed and maintain suction capability at a high 
level when suction of NOx is resumed. 
CONSTITUTION: NOX absorbent 5a is connected in 
parallel in an exhaust air passage 3 of an internal 
combustion engine 1 to carry out regeneration of the 
NOx absorbent 5a alternately by changing over 
exhaust air alternately by exhaust air change-over 
valves 2, 22. An engine control circuit(ECU) 20 
changes over the exhaust air change-over valves 2, 
22 to reduce the flow rate of exhaust air which flows 
into the NOX absorbent and supply reduction agent 
to the NOX absorbent on the side where the flow rate 

of exhaust air is reduced from a reduction agent supply device 11 so as to regenerate the 
NOX absorbent. After regeneration is completed, supply of reduction agent is continued so 
that air-fuel ratio of exhaust air which passes the NOX absorbent in the standby condition 
approaches a theoretical air-fuel rati. Consequently, it is possible to prevent drop of 
temperature of the NOX absorbent because oxidation reaction of the reduction agent 
occurs on the NOX absorbent even the standby condition. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] NOX under exhaust air to the flueway of the intemal combustion engine which can bum 
the Lean air-fuel ratio when the air- fuel ratio of inflow exhaust air is Lean It absorbs. NOX absorbed 
when a reducing agent was supplied during inflow exhaust air and an oxygen density fell NOX to 
emit An absorbent is arranged. NOX It is NOX after making it absorb. It is NOX while reducing the 
exhaust air flow rate which flows into an absorbent. NOX which supplied and absorbed the reducing 
agent to the absorbent Playback actuation rnade to emit. An exhaust air flow rate is recovered after 
playback termination, and it is NOX. In the exhaust emission control device of the intemal 
combustion engine which repeats the actuation which resumes absorption An exhaust air flow rate is 
recovered and it is said NOX. Predetermined period NOX before resuming absorption A reducing 
agent is supplied to an absorbent and it is NOX. Exhaust emission control device of the intemal 
combustion engine characterized by establishing a means to control the exhaust air air-fuel ratio 
which passes an absorbent near the theoretical air fuel ratio. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is NOX under exhaust air of intemal combustion engines 
which perform combustion of the Lean air- fuel ratio, such as a gasoline engine which carries out a 
diesel power plant and lean combustion to a detail, about an intemal combustion engine's exhaust 
emission control device. It is effectively related with a removable exhaust emission control device. 
[0002] 

[Description of the Prior Art] As an example of this kind of exhaust emission control device, there 
are some which were indicated by the Provisional-Publication-No. 62-No. 106826 official report, for 
example. The equipment of this official report is NOX under existence of oxygen to a Diesel 
engine's flueway. The absorbent (catalyst) to absorb is arranged and it is NOX under exhaust air. It is 
made to absorb. NOX of this absorbent When absorptance is saturated, the inflow of the exhaust air 
to an absorbent is intercepted and a reducing agent is supplied to an absorbent, and it is NOX. NOX 
emitted while making NOX emit from an absorbent by making an absorbent into the ambient 
atmosphere under a rich air- fuel ratio It is made to carry out reduction purification. 
[0003] 

[Problem(s) to be Solved by the Invention] With the exhaust emission control device of the above- 
mentioned Provisional-PubUcation-No. 62-No. 106826 official report, it is NOX. The inflow of the 
exhaust air to an absorbent is intercepted and it is NOX. By supplying a reducing agent to an 
absorbent, it is NOX. Playback actuation of an absorbent is performed (NOX of the above in this 
specification in addition NOX from an absorbent actuation of emission and reduction purification is 
called "playback actuation of a NOX absorbent"). However, with the equipment of the above- 
mentioned official report, it is NOX of after playback actuation termination and a degree. Standby 
term period NOX to resumption of absorption actuation If it holds in the condition [ having 
intercepted the inflow of exhaust air of an absorbent ], since hot exhaust air will not be suppUed, it is 
NOX to throughout [ standby term ]. The temperature of an absorbent may fall. NOX of plurality 
[ flueway ] especially an absorbent — juxtaposition — connecting — the inflow of exhaust air in 
sequence — intercepting — NOX a case so that an absorbent may be reproduced — every — NOX 
NOX of an absorbent in order to make the most of absorptance - NOX The time amount which 
absorbs is sharply set up for a long time from time amount required for playback. For this reason, the 
waiting period after playback actuation termination becomes long, and it is NOX. The temperature 
fall of an absorbent also becomes large. 

[0004] NOX NOX of an absorbent Absorptance is NOX to throughout [ standby term ] as mentioned 
above, in order to fall sharply in a low-temperature region. It is NOX if the temperature of an 
absorbent falls. It is NOX when absorption is resumed. An absorbent cannot demonstrate 
predetermined absorptance but it is NOX under exhaust air. The problem to which purification 
effectiveness falls arises, in order to solve this — NOX after playback termination of an absorbent — 
immediately — NOX absorption actuation — starting - NOX of a standby term throughout although 
it is also possible to prevent the temperature fall of an absorbent — NOX of plurality as mentioned 
above if it shortens the change period of absorption and playback in connecting, switching and using 
an absorbent for juxtaposition in a flueway — every — NOX NOX of an absorbent There is a problem 
it becomes impossible to utilize absorptance effectively. Moreover, NOX It is not desirable for effect 
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to arise in an engine output by fluctuation of the exhaust back pressure accompanying the exhaust air 
inflow cutoff to an absorbent, and to shorten a change period. 

[0005] This invention takes an example above and is NOX of the standby term throughout after 
playback actuation termination. The temperature fall of an absorbent is prevented and it is NOX. 
NOX at the time of resumption of absorption actuation It aims at offering the exhaust emission 
control device of the internal combustion engine which can maintain the absorptance of an absorbent 
highly. 
[0006] 

[Means for Solving the Problem] According to this invention, to the flueway of the internal 
combustion engine which can bum the Lean air- fuel ratio NOX under exhaust air when the air-fuel 
ratio of inflow exhaust air is Lean NOX which was absorbed, and was absorbed when a reducing 
agent was supplied during inflow exhaust air and an oxygen density fell NOX to emit An absorbent 
is arranged. NOX It is NOX after making it absorb. It is NOX while reducing the exhaust air flow 
rate which flows into an absorbent. NOX which supplied and absorbed the reducing agent to the 
absorbent Playback actuation made to emit. An exhaust air flow rate is recovered after playback 
termination, and it is NOX. In the exhaust emission control device of the internal combustion engine 
which repeats the actuation which resumes absorption An exhaust air flow rate is recovered and it is 
said NOX. Predetermined period NOX before resuming absorption A reducing agent is supplied to 
an absorbent and it is NOX. The exhaust emission control device of the intemal combustion engine 
characterized by establishing a means to control the exhaust air air- fuel ratio which passes an 
absorbent near the theoretical air fuel ratio is offered. 
[0007] 

[Function] NOX Before resvimption of absorption, it is NOX. The gaseous mixture of the exhaust air 
and the reducing agent of the air- fuel ratio near the theoretical air fuel ratio is supplied to an 
absorbent, and it is NOX. The oxidation heat of reaction of a reducing agent arises on an absorbent. 
Thereby, it is NOX of a standby term throughout. The temperature of an absorbent is maintained 
highly and it is NOX. NOX at the time of resumption of absorption The absorptance fall of an 
absorbent does not arise. 
[0008] 

[Example] Hereafter, the example of this invention is explained using an accompanying drawing. In 
drawing 1 , the intemal combustion engine with which 1 can bum the Lean air- fuel ratios, such as a 
diesel power plant and a gasoline engine which performs lean combustion, and 3 show an intemal 
combustion engine's 1 flueway <TXF FR=0001 HE=250 WI=080 LX=0200 LY=0300>. NOX under 
exhaust air when the exhaust air air- fuel ratio which two branching paths 3a and 3b are established in 
the flueway 3 in this example, and flows into Paths 3a and 3b, respectively is Lean NOX which was 
absorbed, and was absorbed when the oxygen density under exhaust air fell NOX to emit Each of 
absorbents 5a and 5b are connected. 

[0009] Moreover, the exhaust air diverter valve 2 is formed in the tee of the paths 3a and 3b of a 
flueway 3, one side of the arbitration of Flueway s 3 a and 3b is closed to predetermined opening, and 
exhaust air is distributed to Flueway s 3 a and 3b. For example, if the exhaust air change-over valve 2 
is switched to the location shown in drawing 1 as the continuous line, the exhaust air flow rate which 
the great portion of exhaust air flows into the branching path 3b side, and flows into the branching 
path 3a side will be reduced. Moreover, if the exhaust air change-over valve 2 is switched to the 
location shown in drawing 1 by the dotted line, the exhaust air flow rate which the great portion of 
exhaust air flows into the branching path 3 a side, and flows into the branching path 3b side will be 
reduced. It is the actuator of proper formats, such as a negative pressure actuator for driving a 
diverter valve 2 with the control signal fi'om the engine control circuit (ECU) 20 mentioned later, 
and making it take a predetermined switch location, which is shown in drawing by 2a. 
[0010] Moreover, at this example, the branching paths 3a and 3b are NOX. It joins again by 
absorbent 5a and 5b downstream, and the exhaust air change-over valve 2, the same exhaust air 
change-over valve 22, and actuator 22a are prepared in this unification section. The exhaust air 
change-over valve 22 is the below-mentioned NOX while controlling the exhaust air flow rate which 
is interlocked with the exhaust air change-over valve 2, operates, and flows into each branching path. 
NOX under playback at the time of absorbent playback actuation It has prevented that exhaust air 
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flows backwards from the downstream to an absorbent. 

[001 1] Furthermore, NOX of the branching paths 3 a and 3b The reducing-agent feeder 1 1 later 
mentioned to absorbent 5 a and 5b upstream to NOX Each of reducing-agent supply nozzles 12a and 
12b which supply a reducing agent are connected to Absorbents 5a and 5b. Moreover, it is NOX of 
the branching paths 3 a and 3b which 7a and 7b show to drawing 1 , respectively. It is the air- fuel 
ratio sensor arranged at absorbent 5a and 5b downstream. The air-fiiel ratio sensors 7a and 7b detect 
the oxygen density under exhaust air, and the so-called all-over-the-districts air- fuel ratio sensor 
which generates the output voltage corresponding to an exhaust air air- fuel ratio in the large range is 
used. 

[0012] It is the control circuit (ECU) of an engine 1 which is shown in drawing by 20. ECU20 
consists of a well-known digital computer of a configuration of having connected CPU, RAM, ROM 
and input port, and an output port mutually with the bi-directional bus, and is performing basic 
control, such as fuel-oil-consumption control of an engine. Moreover, in this example, ECU20 drives 
Actuators 2a and 22a further through a drive circuit, a negative pressure-limiting valve, etc. which 
are not illustrated, and performs switch position control of the exhaust air diverter valves 2 and 22, 
and also it is performing reducing-agent supply control from the reducing-agent feeder 11. For these 
control, the air-fuel ratio signal from the air-fuel ratio sensors 7a and 7b is inputted, and also signals, 
such as an engine speed and an engine inhalation air content, are inputted into the input port of 
ECU20 from the sensor which is not illustrated, respectively. 

[0013] The reducing-agent feeder 1 1 is equipped with the control valves 14a and 14b which adjust 
the flow rate of the reducing-agent amount of supply supplied to the reducing-agent supply nozzles 
12a and 12b from the reducing-agent source of supply 13 which consists of a reducing-agent 
container, a booster pump, etc., and the reducing-agent source of supply 13, and the check valves 
15a and 15b for exhaust air antisuckbacks arranged between Nozzles 12a and 12b and control valves 
14a and 14b. Control valves 14a and 14b are NOX mentioned later. It is NOX about the reducing 
agent of an amoimt according to the control signal of ECU20, take predetermined opening 
throughout [ time of playback actuation of Absorbentsa / 5 / and 5b, and standby term / of after 
that ], and corresponding to opening. Absorbents 5a and 5b are supplied. 

[0014] NOX NOX of Absorbents 5a and 5b Liquid fuel, such as a hydrocarbon of liquids, such as 
gases, such as hydrogen and a carbon monoxide, a propane, a propylene, and butane, or a gas, a 
gasoline, gas oil, and kerosene, etc. can be used that what is necessary is just what is exhausting and 
generates reduction components, such as a hydrocarbon and a carbon monoxide, as a reducing agent 
used for emission and reduction actuation (playback actuation). NOX Absorbents 5a and 5b use 
support, such as an alumina, and are Potassium K, Sodium Na, Lithium Li, and Caesium Cs on this 
support. Alkali metal [ like ] and barium Ba, Calcium calcium At least one chosen from an alkaline 
earth [ like ], Lanthanum La, and rare earth like Yttrium Y, and platinum Pt Noble metals [ like ] are 
supported. This NOX Absorbents 5a and 5b are NOX when the air-fuel ratio of the flowing exhaust 
air is Lean. It is NOX, if it absorbs and an oxygen density falls. NOX to emit An 
absorption/emission action is performed. 

[0015] In addition, an above-mentioned exhaust air air-fixel ratio is NOX here. The ratio of the sum 
total of an air content, the fuel, and the sum total of a reducing agent which were supplied to the 
flueway of the upstream of Absorbents 5a and 5b, an engine combustion chamber, an inhalation-of- 
air path, etc., respectively shall be meant. Therefore, NOX When a fuel, a reducing agent, or air is 
not supplied to the upstream flueway of Absorbents 5a and 5b, an exhaust air air-fiiel ratio becomes 
equal to an engine operation air- fuel ratio (air-fuel ratio in combustion of an engine combustion 
chamber). 

[0016] Since the engine which bums the Lean air- fuel ratio is used in this example, the exhaust air 
air-fiiel ratio at the time of operation is usually Lean, and it is NOX, Absorbents 5a and 5b are NOX 
under exhaust air. It absorbs. Moreover, it is NOX, if a reducing agent is introduced during exhaust 
air from the reducing-agent feeder 1 1 and an oxygen density falls. Absorbents 5a and 5b emit the 
absorbed reducing agent. There is also a part which is not clear about the detailed mechanism of this 
absorption/emission action. However, it is thought that this absorption/emission action is performed 
by the mechanism as shown in drawing 2 . Next, it is Platinum Pt on support about this mechanism. 
And barium Ba It becomes the same mechanism even if it uses other noble metals, alkali metal, an 
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alkaline earth, and rare earth, although explained taking the case of the case where it is made to 
support. 

[0017] That is, if inflow exhaust air becomes Lean considerably, the oxygen density under inflow 
exhaust air will increase sharply, and it is drawing 2 (A). It is these oxygen 02 so that it may be 
shown. 02 - Or 02 - It is Platinum Pt in a form. It adheres to a front face, on the other hand - NO 
under inflow exhaust air - platinum Pt a front-face top - this 02- or 02- reacting - N02 It becomes 
(2 N0+02 ->2N02). Subsequently, generated N02 A part is drawing 2 (A), being absorbed in an 
absorbent and combining with the barium oxide BaO oxidizing on Platinum Pt. It is nitrate ion N03 
so that it may be shown. - It is spread in an absorbent in a form. Thus, NOX NOX It is absorbed in 
absorbent 5a and 5b. 

[0018] Therefore, it is Platinum Pt as long as the oxygen density under inflow exhaust air is high. It 
is N02 in a front face. It is generated and is NOX of an absorbent. It is N02 unless absorptance is 
saturated. It is absorbed in an absorbent and is nitrate ion N03. - It is generated. On the other hand, 
the oxygen density under inflow exhaust air falls, and it is N02. When the amount of generation 
decreases, a reaction goes to hard flow (N03->N02), and it is the nitrate ion N03 in an absorbent in 
this way. - N02 It is emitted from an absorbent in a form. That is, it is NOX if the oxygen density 
under inflow exhaust air falls. Absorbents 5a and 5b to NOX It will be emitted. 
[0019] On the other hand, these components are Platinum Pt if reduction components, such as HC 
and CO, exist during inflow exhaust air. Upper oxygen 02 - Or it reacts with 02-, and oxidizes, the 
oxygen under exhaust air is consumed, and the oxygen density under exhaust air is reduced. 
Moreover, it is NOX by the oxygen density fall under exhaust air. N02 emitted from Absorbents 5a 
and 5b Drawing 2 (B) It reacts with HC and CO and is retumed so that it may be shown. Thus, 
platinum Pt It is N02 on a front face. When it stops existing, it is N02 from an absorbent to the 
degree from a degree. It is emitted. 

[0020] namely, HC under inflow exhaust air and CO ~ first ~ platinum Pt Upper 02- or it reacts 
immediately with 02- and oxidizes — having - subsequently ~ platinum Pt Upper 02- Or NOX 
emitted by this HC and CO from the absorbent when HC and CO still remained, even if 02- was 
consumed and NOX which flows with exhaust air It is retumed. At this example, it is NOX by 
actuation of the exhaust air change-over valves 2 and 22. NOX of Absorbents 5a and 5b Absorption 
and emission are performed by tums. That is, at this example, it is one NOX by actuation of the 
exhaust air change-over valves 2 and 22. A great portion of exhaust air is passed to an absorbent (for 
example, 5a), and it is NOX. It is made to absorb. Moreover, NOX NOX of absorbent 5a If an 
absorbed amount increases, the exhaust air change-over valves 2 and 22 are switched, and it is NOX 
of another side. They are a sink and NOX about exhaust air to absorbent 5b. While reducing the 
exhaust air flow rate which flows into absorbent 5a, it is reducing-agent supply nozzle 12a to NOX. 
A reducing agent is supplied to absorbent 5a, and it is NOX. Absorbent 5a is reproduced. Moreover, 
after [ NOX ] a change NOX of absorbent 5b If an absorbed amount increases, the exhaust air 
change-over valves 2 and 22 are switched again, and it is NOX. Exhaust air is passed to the 
absorbent 5a side, and it is NOX. NOX by absorbent 5a It is NOX while resuming absorption. 
Absorbent 5b is reproduced. 

[0021] Above NOX An absorbent is NOX. The time amount which can absorb is NOX to about 10 
minutes and a comparatively long thing. Time amount required for playback of an absorbent is 
comparatively as short as about dozens of seconds. Therefore, NOX which playback actuation ended 
Next an exhaust air change-over valve is switched, and an absorbent is NOX. It will be put on a 
standby condition, with an exhaust air flow rate reduced until it resumes absorption. For this reason, 
it is NOX to throughout [ standby term ]. The problem to which the temperature of an absorbent falls 
arises. 

[0022] NOX waiting in the example by this invention A reducing agent is supplied to an absorbent 
and it is NOX. By maintaining the air-fiiel ratio of the exhaust air which passes an absorbent near the 
theoretical air fuel ratio, it is NOX. The problem of a temperature fall of an absorbent is solved. 
Namely, NOX The absorbent has the fimction as an oxidation catalyst which promotes oxidation of 
reduction components, such as HC and CO, under existence of oxygen, as drawing 2 explained. 
Therefore, waiting NOX By supplying oxygen and a reducing agent to an absorbent, it is NOX. 
Oxidation reaction of a reducing agent is produced on an absorbent, and it is NOX by heat of 
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reaction. It becomes possible to prevent the temperature fall of an absorbent. It is waiting NOX about 
the gaseous mixture of the exhaust air and the reducing agent which were maintained in the example 
by this invention near [ optimal ] the theoretical air fuel ratio for the above-mentioned oxidation 
reaction. By supplying an absorbent, it is NOX. The temperature of an absorbent is held highly and it 
is NOX. The fall of the absorptance at the time of resumption of absorption is prevented. 
[0023] Next, exhaust air purification actuation of this example is explained. By the following 
explanation, it is NOX of drawin g 1 . NOX of absorbent 5a It is NOX although absorption and 
playback actuation are explained. Absorption and playback actuation are completely similarly 
performed about absorbent 5b. The exhaust air change-over valves 2 and 22 are held in the location 
of the dotted line of drawing 1 , and it is NOX. It is NOX if the great portion of exhaust air of an 
engine flows into absorbent 5a. Absorbent 5a is NOX under exhaust air as mentioned above. It 
absorbs. Subsequently, predetermined time passes and it is NOX. NOX of absorbent 5a If an 
absorbed amotmt increases, ECU20 will switch the exhaust air change-over valves 2 and 22 to the 
location of the continuous line of drav^ng 1 , and it is NOX. Playback actuation of absorbent 5a is 
started. 

[0024] In addition, at this example, it is NOX. It is an engine's NOX although playback of an 
absorbent is performed for every fixed time amount. It responds to an yield and is NOX. NOX of an 
absorbent It is NOX whenever an absorbed amount reaches a predetermined value. It may be made 
to reproduce an absorbent- In this case, ECU20 is NOX per an engine's imit time amount. The yield 
is beforehand stored in ROM as a function of an engine load (for example, inhalation air content per 
engine 1 rotation), and an engine rotational frequency, engine load conditions are read for every 
predetermined time, and it is above NOX from ROM. An yield is read, what multiplied this yield by 
the fixed multiplier is integrated, and it is NOX. NOX of an absorbent It considers as an absorbed 
amount. This NOX It is NOX when an absorbed amount reaches a predetermined value. He will be 
Engine NOX if it is made to reproduce an absorbent. Irrespective of change of an yield, it is NOX. 
NOX of an absorbent Absorptance is effectively utilizable. 

[0025] It is NOX if the exhaust air change-over valves 2 and 22 are switched to the location of the 
continuous line of drawing 1 . The exhaust air flow rate which flows into absorbent 5a falls, and the 
great portion of exhaust air is NOX. It is NOX, in order to pass absorbent 5b and to flow. NOX 
under exhaust air by absorbent 5b Absorption is performed. NOX Playback actuation of absorbent 5a 
is performed by the following procedures. First, ECU20 is NOX. NOX which started absorption 
NOX which reads an engine's exhaust air air-fiiel ratio in the output of air- fuel ratio sensor 7b 
arranged at the downstream of absorbent 5b, and is reproduced with this exhaust air air-fuel ratio 
The exhaust air flow rate which flows into the absorbent 5a side to NOX The reducing-agent flow 
rate which should be supplied to absorbent 5a is determined. At this example, it is NOX at the time 
of playback actuation. The reducing-agent flow rate supplied to an absorbent is NOX. It considers as 
the amount to which only the specified quantity maintains the exhaust air air-fuel ratio which flows 
into an absorbent from theoretical air fuel ratio to a rich side. Moreover, an exhaust air change-over 
valve is passed at the time of playback actuation, and it is NOX. As a function of service conditions, 
such as an engine load and a rotational frequency, the exhaust air flow rate which flows into an 
absorbent is beforehand calculated by observation etc., and is stored in ROM. 
[0026] ECU20 sets the control valve 14 of the reducing-agent feeder 1 1 as the opening 
corresponding to the reducing-agent flow rate computed by the above, and is NOX. It is NOX while 
supplying a reducing agent to absorbent 5a. The supply time amount of a reducing agent is 
controlled based on the output of air-fuel ratio sensor 7a of the absorbent 5a downstream. As 
mentioned above, NOX If the reducing-agent supply to an absorbent is started, a reducing agent is 
under exhaust air and NOX first. 02 on the front face of Pt of an absorbent It consumes and is this 
02. It is NOX after consuming. Reduction purification is started. Therefore, in the phase in early 
stages of after reducing-agent supply initiation, it is NOX. The oxygen density under exhaust air 
which flows out of an absorbent is comparatively high, and is the above 02. It is consumed and is 
NOX. If reduction starts, the oxygen density under exhaust air will fall rapidly. After detecting the 
fall of the above-mentioned oxygen density from output change of air-fuel ratio sensor 7a, ECU20 
maintains said reducing-agent amount of supply during a predetermined period so that an exhaust air 
air-fuel ratio may become rich. Thereby, it is NOX. A reducing agent superfluous after absorbent 
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playback termination is NOX. Flowing out of an absorbent is prevented. In addition, this period is 
NOX. NOX absorbed to the absorbent According to the amount (absorption time amount), it is set up 
beforehand. 

[0027] After the above-mentioned playback actuation termination and NOX Absorbent 5a is next 
NOX, with the flow rate of exhaust air reduced. In preparation for absorption initiation, it is put on a 
standby condition. At this example, ECU20 is waiting NOX after the above-mentioned playback 
time amount passes. Based on the output of air- fuel ratio sensor 7a, feedback control of the opening 
of control valve 14a is carried out so that the exhaust air air- fuel ratio of the absorbent 5 a 
downstream may become near the theoretical air fuel ratio. Thus, it is waiting NOX by carrying out 
feedback control of the reducing-agent amount of supply based on the air- fuel ratio sensor output of 
the downstream. Since it is correctly held near the theoretical air fuel ratio, the exhaust air air-fuel 
ratio which passes an absorbent is NOX. Good oxidation reaction of the reducing agent supplied to 
the absorbent is obtained, and it is waiting NOX. Absorbent temperature is highly maintainable. 
Moreover, thereby, it is NOX. Since the whole quantity of the reducing agent supplied to the 
absorbent can be oxidized, a superfluous reducing agent is NOX. Flowing into an absorbent lower 
stream of a river is prevented. 

[0028] Drawing 3 is NOX by the above-mentioned actuation. The change cycle of the exhaust air 
air- fuel ratio which flows into an absorbent is shown. It sets to drawing 3 and is NOX. NOX of an 
absorbent At the time of absorption actuation, it is NOX. The exhaust air air-fixel ratio which flows 
into an absorbent is maintained by the Lean air-fiiel ratio ( drawing 3 and section I). Subsequently, it 
is NOX if the change of an exhaust air change-over valve is performed. A reducing agent is supplied 
to an absorbent, the predetermined period exhaust air air-fiiel ratio after a change is held at a rich air- 
fuel ratio, and it is NOX. Playback of an absorbent is performed ( drawing 3 , section II). Moreover, 
NOX For an exhaust air air-fiiel ratio, it is maintained near the theoretical air fuel ratio, and 
throughout [ standby term / after playback of an absorbent is completed ] is NOX. The temperature 
of an absorbent is maintained highly ( drawing 3 , section III). It is NOX if the change of an exhaust 
air change-over valve is again performed in this condition. The air-fuel ratio of the exhaust air which 
flows into an absorbent tums into the Lean air-fuel ratio again, and is NOX. An absorbent is NOX, 
without temperature falling. Absorption is resumed ( drawing 3 , section IV). 

[0029] In addition, at an above-mentioned example, it is NOX. After completing playback actuation 
of an absorbent, it is NOX succeedingly. Although the exhaust air air-fuel ratio which flows into an 
absorbent is maintained to theoretical air fiiel ratio When a waiting period is especially long, supply 
of a reducing agent is once suspended after playback actuation termination, and it is NOX. By only 
the predetermined period's before resuming absorption supplying a reducing agent, and maintaining 
an exhaust air air-fuel ratio to theoretical air fuel ratio, it is NOX. It is NOX before resumption of 
absorption. You may make it raise absorbent temperature. 

[0030] Moreover, at this example, it is waiting NOX only by control of the amount of supply of a 
reducing agent. Although the exhaust air air-fuel ratio which flows into an absorbent is adjusted, it is 
also possible to control an exhaust air air-fuel ratio by adjusting the displacement which controls the 
opening of the exhaust air change-over valves 2 and 22, and flows with the reducing-agent amount 
of supply. 
[0031] 

[Effect of the Invention] The exhaust emission control device of this invention is NOX as mentioned 
above. Waiting NOX before resumption of absorption By having supplied the gaseous mixture of the 
exhaust air and the reducing agent near the theoretical air fuel ratio to the absorbent, it is waiting 
NOX. The temperatxire fall of an absorbent is prevented effectively and it is NOX. NOX at the time 
of absorption initiation The effectiveness it is ineffective to it being possible to maintain the 
absorptance of an absorbent highly is done so. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the general drawing showing one example of the exhaust emission control device of 
this invention. 

[Drawing 2] NOX NOX of an absorbent It is drawing explaining an absorption/emission action, 
[Drawing 3] NOX It is drawing explaining the change cycle of the exhaust air air- fuel ratio which 
flows into an absorbent. 
[Description of Notations] 

1 ~ Intemal combustion engine 
3 — Flueway 

3 a, 3b ~ Branching path 
5a and 5 b-NOX Absorbent 

2 22 — Exhaust air diverter valve 

11 — Reducing-agent feeder (whole) 
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C57) [Si»3 



lim] t^jtsmaios^^jissicNOx iK4»in5 
*SLSKff5. x>v>>mmm (ecu) 2 oh. » 

NO, v^mimttm^^mtifimsmtssmtc 

im±.vm7mo>wntsj&ifi^iiitcii!), no. ridqh 
©©eiaT*si»±3n5. 




1 

»St«S5iatt*«i6TLA:t»{C«JDll^A:NO, 

r^No. wmmm^. no, «««3«i!t»(cN 
»afiSfii&i3«s-ii-ci(naKro, mmmnmm 

[0001) 
[000 2] 

i{*f$HB8 2- 1 0 8 8 2 6 #4!5«KM^Shfc«>C!) 

Lxmsntcsmimu no, «Jtiw»i*y7^2 

»ifcT©S^«:-r 5 c i {c i 0 KflXi^Wi e. N 0, 
WS^itittcfikiflsnteNO, *®iaHtrsJ:5 

[0003] 

[|BW36J«?Sl(/<fc5i-rS^] J:S<^IIS8 2-1 0 
6 8 26-f4iiJ©tim^b«fi-C«. NO, RiRW's© 

nmoiifEA^iffbrNo, 9Lim(cmi^^mri 

CiK:<k5. NO, K)Rm©»4Sf¥*ffori>5 (& 

-ft) . iC5*i. ±iBii««^rttS^m?7g, 
iXiONO. KiRaif¥«ra*-CO#«tt8H«1iN0, »JD?SI 

<z:^m«s^$htci,»yiue>, ^MMsnixcNo, rjdur 
^©No, Ritis»&^j(c§^u-c. wsmm^ 

A*»fl/"CNO, «<!8W©fl4«(f9J:9JWi^ 
tt. *N0, «4xag©N0, RiRtfi**«:*d5k:fiiffl-r 
5/c«>lcN0, ©RiR^tf 5iera{ill^K:£'i!^j:l^J: 
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2 

ni93mifiSi<ii^s NO, ifti|iim©Sfl[ffiT^:^#< 

[0 0 0 4 ] NO, !R4yW©N0, (R«tl:*J«<aSiSr 

tcNo, m^oMwrnytht. no, ©»«?&s 

r. SPSt4i©N0, ©^l3!»*36SfiTLriy3; 5iaiffl*i 

40*. ctn&jB8%-rifc«>tc. NO, mmow^ 
7l»a««:N0, RiKii^«rpg»gLr^N9yi)iig>t>©N0 

, RJl)0n©jaK(5T4WitT^Ci<>BlfiB-r*S*J. KT 
iS©J:^K:tl»©NO, IKiDsn«M)J(<:9maiS{cSMift 

8i^jiO(B«)itrrs£€^No, mmonon mmh 

*W«Ucr§ffl-c*«:<fj:*Ria*«*S, S/fc, NO, « 

[0006] *ife?g«jjB«:iB*. fi^fmrai©^ 
a»iiBi«©No, mm'^m^m±\j. no, r 

[0006] 

S*Btt©jl8«*tf 5 C 4©-C» S F»j«8BH©Smii8S 
{c. iSA»ao2aBtk*ii;->©i»{c»«iti©N0, 

TOyti^tCRjRtfcNO, %»arSNO, (RiRSfl* 

lesL.. NO, ^Ritxs^Ai^tcNo, wmvcm^tr 

mbxm.bttno, imz^i>msk^t. m. 
m^iicmfms'Simm'^xNo, mLtw^tiyb 
ffim*)m^mm(osfmimmcii{.^x. m 
i&mm^iSMxm&tio, tRmi^-rmowmm 

IBNO, «»RSiJ«:3i5cSil*«»&l/TN0. RiDypJ^rSfi 

tec t'kimktif'immommimiifimsti 

[0007] 

ir^m] NO, mmmic. no, os^JiKinicag^jie 

NO, i»iIiOiiLh-C®7aWJ!)K^k5{c3»*s4DS, cncc 
ti, NO, eUXUHi^oNo, l&4l5ni©lSiKIIA[ST«i 
[0008] 

[«feW] ar. «WHiBS:ffli>r*»9ii©iitem3i 

taK^fr *y y >x>jx>^© ij - >$jKtt©J!fi»lt 
tT^C^©-C$^i^j|{S»n. 3»l^«»»81©9l^iiiS 



3 

a. 3b4S»(t&n-C4»0. aS3a. 3b(C»-eh-e 

hiSlEAt S Sm^bJJ V - > ® i t «c Sf a*© N 0 . 

NO, *ttlBt4N0, RJDSW. *n-?h5a. 5b«s 

[0009] vi^m^zoymzsi. ztmtiL 

bo^c!>-:&«9»g(Dns(cn«0TsrstaiS3 a, 
3b«cSf»*^-r*J:^>tc&,rt,>4. m«Sfa«I m 

£v 9mo!>^JII^B^«£iilS3bffltctjlL^t?^«^ 
3a|llecd&A-r^SF»«a:»tffi»dh«. jDft. SP^^n 

t<o\t, aarr*x>»^>MsiiiB (ecu) 2o*»i& 

Ji5SC©7i'?»x-ir-c*S. 20 
( 0 0 1 0 ] */t. :*^flSfrtt^iiffi3 a. 3 b « 
NO, (RiR»J5a. 5 bTiSBJ-CSC^^U-CiaO. C 

ftA^2 2B. S^«)lftiL^P2 4iS«ll/t:fW[iL. 
[001 nsic. ^«bEIS3a, 3b©N0, i»i|»tii 

5 a . 5 b mm^m^hmamms. wiph 30 
NO, (Rnjoasa, bhvcmm^mktimmk'ik 

-/XjP. ■€-*i-eni2a, 12b*«iK3nri»S. * 
fc. HlfcTa. 7b-Cmr©». -tn-tti^iSfeiiis 
a. 3bON0, ®4Wil5a. 5 bTSBWfcffigStifc 

[ 0 0 1 2 1 H(C2 p ■C^-r0»i>2^> 1 ©3$lta@8S 
(ECU)T**. ECU20ttCPU. RAM^ RO 40 

rj. x>y>©pHi9|«iW8p^©S*jMai4tfot:i,» 
S, 3|s:||]^T«ECU2 0tt. BtC. HS^US 

a. 2 2a4e»l/-C|ffSa«J0a*^2. 2 2©§I»)ft 

i«§ilS*}a?rfTo-Cl»5. C:n6©fllS)©/t*ECU2 
0©A*#-hK:tt. 2«tb-fe>1>-7a. 7b*>6©^ 
«tt:©#*»A*Shri>S«u x>i;>@|Kgt. so 
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A2SvttS?©®#3*i-tn-ttia^l/<tl»-fe>-!>*6A* 

[0013] m3mmm.\ 1 bstcja^s. me^ 

«13«>i&fi7c^$i)^yXjl/12a. 12b(c^$n. 
^i§7C»imt^©ieji«a01-«M8P^14a. 14b 
VtXf. y^JUBa. 12bi|ill9MP14a. 14bi 

<iMv:w!sttinmsiSmH&m<!m±^\bii. 15 

b^«ai^ri,«6. i»l8^14a. 14b». 
NO, «4UW5a. 5 b©S4aif¥^SC^. -t©*©^ 
aeClffltflc. ECU2 0©{H!SiM#(C(6i;T3fS©HK 
^^0. iaS(Cf&(;/ca©97cAi|%N0, RlOnSa. 
5bK:#lt&-r«i©-CftS. 

(00 14} NO, RJRJWSa. 5b©N0, m S 
■cK^bfciR. -BMfciSS«^SF©a7cii8»«l6Sferi*>©-e 
tatu>. :/i«>^©««:Xtt«(*©^^lykSI. Ji/vy 

ffiA. *rffli^«(*«asnj*$ie»-c»4. NO. R 

«RlI5a> 5bl3:fditf7JU5:f-^fflfl:*«»0. C 

©fi«:±«:mK*';'j'AK. :^^y'^'ANa. y^--^ 

ALi . ■bJ^^/ACs ©J:^&rJi'*'J^. /ty-jA 

Ba . *;Vi/'5ACa©«»:^&Tn'*»;±S|. 

La . -f ? h y '?AY©J: ^ «:#±a*i?,3a(«i;rc^^ 

<ife— 3i. e3fePt©j:5&ii^fcSi*sa^3nr 

C©NO, RjRJWSa. 5 bttJfeAfigfacSg 
m*sy->©J©^k:BNO, %!RJRI/, SjS?ga*iffi 
TTSiNO, i&fta-rSNO, ©!»»HH¥ffl«fT^. 
1 0 0 1 5 ] «s*j. ±aj©fi!^ffijS8tbil«. CC-CttN 
0, mm 5 a . 5 b ©±l!ail©il»)iet>x>y>j(B 

«s»tS3cffl©^fti©jt«a*-r4t©fr4. ffio 
T. NO, mm^Bi. 5b©i:ieiii^)i^{cj8m. 

x^iyyo^msmt (x>*^>jilSjBSrt©j8S»c*JW 
ism) i^KJSci. 

[0016] ^imim-vit, 'j->smt<oim'&^'i 

y->'C*0. NO, iRiDOWSa. SbmSifPOliO 

icsmmx^hrwrnsmimmt. no. » 

ms&. 5bB?RlRl/fcaKS!l©ftffi*tT'>. c©® 
Skfflf^©fi8fflfty*-XA{C-Ot>-CB|«635>-C3il>a 
1/*>L/. C©!RttWftfflBa2tCgrrJ:^ft 
j< At1tbnrL»it>©i^it^tl5. ^ICC© 

a «^#ii/c«^«9»<:6->Ttt9!-ri4H6©JI^' 

[0017] rtit>%, mT^imif^tir, i;->tc)jt5 



(4) 

5 

a^Pt ©«ffi±rc©o.- ssfcBO'-igiSL. N 

0, ttih (2N0+0, -2N0. ). ^XO-CftrtS 
tlfcNO. <D-S(4e^P t±-CSft$lT:>i3R4SSill*3 

ntCttK-r^. CO<t:9(Cl/-CN0, :»SNOx IK4)9tl5 
CO 0 1 8 3 6£o-C. i&^m4'fi!«BfiSS3WS(,»8l»J 

d&Pt(i>^7N0, ifi^tti. mmu>^^o^ « 
m^imm (no, - -no. > ks*. c^otr 

SiNO, «iR«I5a. 5b*6NO, #ttfflSn«C 

i«C&5. 20 

[ooi9i-:». if{Aija*«cHc. co^RDaTcja 
»*M»*rat. cni&®fiR»tte*Pt±<o^K). 

^iSg^TttJrONO, R4Xm5a. 5 b«>6filCii]Sti 
fcNO, ttH2(?) JC^-Ti^tCHC. C0ig|6l/T 

*J?¥«Et/ft<&«ilRJD3W«>i5^*6iJC'siNO. 

[ 0 0 2 0 ] -J-^Ito^. i6Air««OHC. cot*, * 30 

■ra^Pt±©o, - *;feiiO'-iyfcrdi&k:sj&b-c» 
{fcSti. ;xu-ce^Pt±©o, - *ytttO'-*itBJtg 
nrfeSjygHC. co#»or(r»n«c©Hc. go«: 

tCjRArSNOx *»iB7c3nS. ^lOfiW-Ctt, 
iM.^2. 2 2©!ftf^(Cj:»)NO. iKlR»6a65b© 

NO. msi.bm&t^tmcvi*), mf>%. 

•cji. mm^m^. 2 2©||ffK:J:i?-:;?©NO, 
KUMiKWAtfSa) K;^ai»©Sf5l*a{L-CNO, S 

t-ic. NO. lRitlOtlI.5a©NO, iKiDtt«i 40 
Jt:*cLr<5i, gfSl«»^^2. 2 2«:^r)ft^lTffi 
:&©N0, »iRm5bKj^«%U NO. RJCUfOSa 

XJH2a*>6NO, ftiRSnS atcaTciWimtTN 
O, (ftl|ia«I5a©||^4tf5. Sfc. Wk^mo^ « 
jRS95b©NO, !RiR«*iJ9:^l/-C<Si:. f|gjg?Sl«U 
lfti^2. 2 2©l««t**fTl^. NOx R00W5 affllKc 
IFm«riftl/-CNO. RJR»I5a{Cj:*N0.'ifeik4Aia 
l-SiifefcNO, lRlDa!5b©«^*ff5. 

[002 1] ±iB©. NOx wm»wo^ mmt*} so 
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6 

c^©7«s^iBi«. mai o^€s^tt:ismgc>© 
(c»uT. NO. mmmsc-mtimkt. ma 

NO, mmts 'iFMimmiKi^'m^khinx\k 
0, RiR«f9n-r«d[-c©iBi. ymA^rnxjicii^ 
nwifmxmififihK.b.^ith. coitA. mam 

[0022] 4c9intCj:&9afi«l))-C». !f«4i©N0, 

^mic^^mi^b. NO. «<tun%jfiis-r^s^m 

NO, «iU«IBia2-C8ii»0fcJ:^K. SfsR©#«ET-C 

Hc, co^fi7ciifc»<o»fb*isi-rsK<t»asiu 
r©^^*^^^!,**. ar>r. ^*©NOx miM 
fcWSIitmymt'kS^tmttcJ:^. NOx QUisn 

lftit)0»©mS{£T%E»±Tei:&;^fie^«S. 

«iR»IK^-r-5Ci<cj:0. NO, «JD{i|i)©se4« 
<«mi/-CNO, »JR«8|l^ttJWIfcfj©{ST*RF±l/ 

C 0 0 2 3 ] y^tc. *^fl»I©SNWk»f^tt:oi»-ca 

^n. ^^rowm-cit, bi©nox RiiK^5a©N 
Ox mimjSLvmstfffc-ot,^xi!m-rhifi, nox irir 

aiJ5b{c-^i,>rfc:4t<RS«:iRiR. »&aif^*nrb*i 

ti. no, tiicmmsifixm^ifimxth 

NO, (RJBQn5a»^it©J:9(c9mt>©NOx © 

mitfi. ^(r»r. ff©^*ig3aotNo, iRjRaii 

5a©N0x !RiR«*J«bWiiECU2 0». SfStiB 
SU^2. 2 2«l91«^©&Stc^0!ftit. NO, 

[ 0 0 2 4 ] v4c|d6^»NO, RJC8tll©ll£B 
— S«iaS«:fft>nS36*. t9K©N0, ^^{CJCDT 
NO, !ftJK^J©NO, aUKftfti^^KjfrriKCCNO 

, K/D«!l©ll4*tf5J;^{cLTfeJ:l,>, CCtii&&. E 

c u 2 0 mommm^it o © n o, fg^^a 

BBiaiS»i©waiL/TROM(c?«)feimLrte». ^ 
;g^9{ClS99@^ff^^^:9> ROMd'^iiS© 
NOx l6£JI«8l»y£t. C©%^(c-€©^«lg 

cft:i>©«si!#i/rNO, {Ri(k^©nOx !R4ni^-r 

S. C©NO, ®iRM3>Jm:£ffltCiil/fci#(CN0, R 
4iG|iI©|}4«f'>J:5K:rh«. «BNO, ^»!« 
<b<C3&»*>fo6r. NO, »4!aB©N0x ««IIK7%W« 

[0 02 5]SfSl{i/]ft^#2. 2 2i)iSl<0^<Dmt 
mmSL^tlit. NO,.!BMJ0W5a{caiX-r4fifja 
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t-cttne^iC). NO, mms btcju^m^iA'om 
. iRio»itft>n*. NO, «JDyw5a©s^aimi. « 

TO^H-CtTfch*. «r. ECU2 0B. NO, ©« 
cmmmtt. R^ttf^NO, (Ri|jafiJ5afill 

NO, 9Limicmtim7immii. no, eicunk: lo 
{i!«cii^-r«sisn«. tic. mmmmsmi 

[0026] Ecu2o». Sjim^mi i<om 
#14*. JbSK^ofltwsnfcSjsws^fc^fjtrfs 

it fete, no, (RiRSflS aTSMJOffltRtt-b^-S-T a 

j:5<c. NO. ^im^<ommmitmm*y^t. 
4-rajautJSfsi**No. «iiRag©p t^H©C), 4 
fiisi/. coo. ^tilSfui/hatcNo, «)S7&»fk«n 
mi, s£oT. ajc»iei|&pateaiawi®^pg-c«, n 
o, mmif>^m-fmm<omms&\tmm< 
&-9-c*»»). JJBO, )W)i«sn, NO, omtm* 
itm.'p<owmimiMmtceim, ecu 20 

iJ:'ncffs&ssmmiAiimri, cnccjtoNo 30 

. «iDSW»4«7«{Cji«ttS7SW*N0,.!ait>a!l*>^ 
«tfl-r5C4*i|»±3nS. tti*. C(?^|BI». NO, 

[0 02 7]±fBff48lfm7a. NO, IRJDSWS a tt 
9moagfi«<Sjill/;/t|[|!:X@(DN0. R4)(Bi*g(C«i^ 
r^«KSlKe*nS. *IQI«'CBECU2 0B. ± 
l3ff^l^fB*s«jftl/m ^4»©N0, i»itjgW5aT 

tt-fe>-!»-7 a(DtH*«:S-5l>r«I!Sl# 1 4 a©PflS*7 40 

smAtitm^^^mmm^mtniicjit). no 

tic. cn«c<I:r)NO, KiRffleclllgdh/dBTc 

NO, mmmcmitictim±.zi\i>. 
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[0 02 8] B3B, JJSMIf^KJ;^, NO, ft«Sll(C 
«:fcl»-C. NO, ffiMZSdCDNO, iRiRjEftfpl^KBNO, 

iR«aii«:aEA-raiP«smB y ->^jBtbtc«ijf sn 
s (ia3> KB I) . ^v»t:g^««Jftit#<!)««i*3>5ff 
bna&. NO, wmvcmmim/kiin. 
mmmsimmit') ^'f-miit^miu. no 
, msi\(owLmiaini (H3. Kfigii} . 1;;/^. n 
o, mMm^^mi^ichtommmmt. ms. 
mrnxmnimimmmtfi. no, mmM 
a*Ji«<«i^$n5 (H3, ^ m) . cottssrn 
fip^instii^oi^^Asmsna^No, «iDmii(ciifi 

(B3. sng IV) . 

[0029] JiiSOllttt^BNO. RiRJtilOff 

si,>»^«cB. »^fm7fii-aji7ewcDft«&*f?± 
I/. NO, «fR«^-rsiir0!>9fs«>»n^tt97c«« 
«a& o-cstit^m«r^^b«c»^-r 5 c i k j: 

•7. NO. iRiK|IBgir«CNO, !»i|!5»i§a[%J:A3«& 
CO 0 3 0 ] *te. *iafe«i|-CB, S7c8>I©#t^fi©SU 

8P©*«cj:':»-c^«i'CDNo, msm^nrnm. 

A#2. 2ZCr)|iia4lii|l8Pl/-CiSfEA-r-5Sfma*«Bt 
[0031] 

NO, ^ismm<r>wsfi?mo,, wmvzmstm&ik 
Tmm%tmmtam^'kmti j: ^ tc o^tc . 

±u. NO, msim<oiio^ mm<owim:)i^^ 
[B 1 ] :¥fm<D^smmmt<i>-mm'^7fct-§^ 

[B2] NO. RlDOnONO, <DI»tttllf¥^%6il^t-£ 

[33] NO, ««^flI«:ieA■r4S^a^«H:««^[:1^'^ 

1 '■■I'ijisfln 

3-gmaK - 

3 a. 3b-^^j£Se 
5 a, 5 b -NO, tRiRfl 
2. 2 2" gfSi^0ftit# 
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